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EXECUTIVE SUMMARY  

 
Background Information about Arrowhead Lake 

 

Arrowhead Lake is located in the Town of Rome, Adams County, Wisconsin.  The 

impoundment is 300 surface acres in size.  Its maximum depth is 25.2ô, with an 

average depth of 8ô.  The dam impounds Fourteen-Mile Creek downstream from the 

dams at Lower and Upper Camelot Lakes and Sherwood Lake, on its way to the 

Wisconsin River.  The dams on these lakes are owned and operated by Adams County.  

There is a public boat ramp located on southwest side of the lake owned by The 

Adams County Parks Department, as well as a public swimming beach.  Heavy 

residential development around the lake is found along most of the lakeshore.   The 

first 100ô landward from the water is owned by the Lake Arrowhead Association, 

which also operates two golf courses, a restaurant, swimming pool and marinas around 

the lake for use by Lake Arrowhead property owners.   The lake is managed by the Tri-

Lakes Management District. 

 

The primary soil type in the ground watershed is sand.  The dominant soil type in the 

surface watersheds is loamy sand.   

 

Loamy sands tend to be well-drained, with water, air and nutrients moving through 

them at a rapid rate.  Runoff, when it occurs, tends to be slow.  Loamy sands have little 

water-holding capacity and low natural fertility, although they usually have more 

organic matter present than do sandy soils.  Both wind and water erosion are potential 

hazards with loamy sands, as is drought.  There are difficulties with waste disposal and 

vegetation establishment because of slope and seepage. 

 

Sandy soil tends to be excessively drained, no matter what the slope.  Water, air and 

nutrients move through sandy soils at a rapid rate, so that little runoff occurs unless the 

soil becomes saturated.  Although water erosion can be a problem, wind erosion may 

be more of a hazard with sandy soils, especially since these soils dry out so quickly.  

There are also draught hazards with sandy soils.  Getting vegetation started in sandy 

soils is often difficult due to the low available water capacity, as well as low natural 

fertility and organic material.  Onsite waste disposal in sandy soils is also a problem 

because of slope and seepage; mound systems are usually required. 

 

Land Use in Arrowhead Lake Watersheds 

 

Although the ground watershed for Arrowhead Lake is fairly small, the surface 

watershed is quite large.  The two most common land uses in both the ground and 

surface watersheds are woodlands and residential. 



Arrowhead Lake has a total shoreline of 6.9 miles (36,432 feet).  Almost all of the 

shore is in residential use.  Much of it is steeply sloping.  Slightly under 50% of the 

shore has native vegetation.  6.4% of the shore has significant active erosion. The 

remaining shore is a combination of natural rock, sand beaches, rock riprap, hard 

structures (piers, etc.) and cultivated lawn.  A survey in 2004 of the shore showed a 

substantial amount of substandard armoring and significant areas of sandy or eroded 

shores.  In particular, many of the points formed by the backwater bays in Arrowhead 

Lake have high, heavily-eroded shores with falling trees and sloughing dirt. 

 

A 2004 shore survey showed that some of Arrowhead Lakeôs shore had an ñadequate 

buffer.ò  An ñadequate bufferò is a native vegetation strip at least 35 feet landward 

from the shore.  Most of the ñinadequateò buffer areas were those with rock or seawall, 

hard structures, beach, active erosion or mowed laws.  In a few instances, those with 

insufficient native vegetation at the shoreline to cover 35 feet landward from the water 

line were also called ñinadequate.ò   

 

Adequate buffers on Arrowhead Lake in some places could be easily installed on the 

inadequate areas by either letting the first 35 feet landward from the water just grow 

without mowing it, except for a path to the water, or by planting native seedlings 

sufficient to fill in the first 35 feet or using biologs to protect the shore that are 

vegetated.  Where areas are deeply eroded, such as the points that extend into the lake, 

shaping, revegetating and protecting the shores will be necessary to prevent further 

erosion. 

 

Water Testing Results 

 

Between 2004 and 2006, Adams County Land & Water Conservation Department 

gathered water chemistry and other water quality information on Arrowhead Lake.  

Overall, Arrowhead Lake was determined to be a mildly eutrophic lake with fair to 

good water quality and clarity 

 

Measuring the phosphorus in a lake system provides an indication of the nutrient level 

in a lake.  Increased phosphorus in a lake will feed algal blooms and also may cause 

excess plant growth.  The 2004-2006 summer average phosphorus concentration in 

Arrowhead Lake was 18.62 micrograms/liter.  This average is under the 30 

micrograms/liter level recommended to avoid nuisance algal blooms.  This 

concentration suggests that Arrowhead Lake is not likely to have nuisance algal 

blooms from excessive phosphorus.   The state average for impoundments is 65 

micrograms/liter. 

 

Water clarity is a critical factor for plants.  If plants donôt get more than 2% of the 

surface illumination, they wonôt survive.  Water clarity is measured with a Secchi disk.  
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Average summer Secchi disk clarity in Arrowhead Lake in 2004-2006 was 5.99 feet.  

This is fair water clarity. 

  

Chlorophyll-a concentration provides a measurement of the amount of algae in a lakeôs 

water.  Algae are natural and essential in lakes, but high algal populations can increase 

water turbidity and reduce light available for plant growth, as well as result in 

unpleasing odor and appearance.  The 2004-200 growing season (June-September) 

average chlorophyll-a concentration in Arrowhead Lake was 9.55 micrograms/liter. 

 

Arrowhead Lake water testing results showed ñhardò water with an average of 156 

milligrams/liter CaCO3.  Hard water lakes tend to produce more fish and aquatic 

plants than soft water lakes because they are often located in watersheds with soils that 

load phosphorus into the lake water.   

 

A lake with a neutral or slightly alkaline pH like Arrowhead Lake is a good lake for 

fish and plant survival.  Natural rainfall in Wisconsin averages a pH of 5.6.  This 

means that if the rain falls on a lake without sufficient alkalinity to buffer that acid 

water coming in by rainfall, the lakeôs fish cannot reproduce.  That is not a problem at 

Arrowhead Lake, since its surface water alkalinity averages 130.7 

milliequivalents/liter.  The pH levels from the bottom of the lake to the surface 

hovered between nearly 7 and 8, alkaline enough to buffer acid rain.  

 

Some of the water quality testing at Arrowhead Lake showed areas of concern.  The 

presence of a significant amount of chloride over a period of time indicates there may 

be negative human impacts on the water quality present from septic system failure, the 

presence of fertilizer and/or waste, deposition of road-salt, and other nutrients.  An 

increased chloride level is thus an indication that too many nutrients are entering the 

lake, although the level has to be evaluated compared to the natural background data 

for chloride. The average chloride level found in Arrowhead Lake during the 2004-

2006 testing period was 11.33 milligrams/liter, elevated substantially above the natural 

level of 3 milligrams/liter for chloride in this area of Wisconsin.  Prior studies also 

found elevated chloride levels in Arrowhead Lake.  In fact, substantially elevated 

chloride levels have been found at Arrowhead Lake since records were kept (1985).  

The source of this ongoing elevation needs to be identified and the elevation reduced. 

 

The sum of water testing results for nitrate, nitrite and ammonium levels of over .3 

milligrams/liter in the spring can be used to project the likelihood of an algal bloom in 

the summer (assuming sufficient phosphorus is also present).  Arrowhead Lake 

combination spring levels from 2004 to 2006 averaged .88 milligrams/liter, above the 

.3 milligrams/liter predictive level for nitrogen-related algal blooms.  These elevations 

suggest that some of the algal blooms on Arrowhead Lake may be at least partly 

nitrogen-related.  This issue should be further investigated. 
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In low-oxygen waters (hypoxic), sulfate can combine with hydrogen and becomes the 

gas hydrogen sulfate, which smells like rotten eggs and is toxic to most aquatic 

organisms.  Sulfate levels can also affect the metal ions in the lake, especially iron and 

mercury, by binding them up, thus removing them from the water column.  To prevent 

the formation of hydrogen sulfate, levels of 10 milligrams/liter are best.  A health 

advisory kicks in at 30 milligrams/liter.  Arrowhead Lake sulfate levels averaged 27.44 

milligrams/liter during the testing period, above the level for hydrogen sulfate 

formation, but still slightly below the health advisory level. The overall average for the 

years in which sulfate testing was done is 26.63, still approaching the health advisory 

level.  This is also an area of concern to be further investigated. 

 

The average calcium level in Arrowhead Lakeôs water during the testing period was 

42.37 milligrams/liter.  The average Magnesium level was 18.04 milligrams/liter.  

Both of these are low-level readings.  Both sodium and potassium levels in Arrowhead 

Lake are very low:  the average sodium level was 3.6 milligrams/liter; the average 

potassium reading was 2.22  milligrams/liter. 

 

Turbidity reflects water clarity.  The term refers to suspended solids in the water 

columnðsolids that may include clay, silt, sand, plankton, waste, sewage and other 

pollutants.  Turbid water may mask the presence of bacteria or other pollutants because 

the water looks murky or muddy.   In general, turbidity readings of less than 5 NTU 

are best.  Very turbid waters may not only smell, but also tend to be aesthetically 

displeasing, thus curtailing recreational uses of the water.  All of the Arrowhead 

Lakeôs turbidity readings were below 5 NTU. 

 

Phosphorus 

 

Like most lakes in Wisconsin, Arrowhead Lake is a phosphorus-limited lake: of the 

pollutants that end up in the lake, the one that most affects the overall quality of the 

lake water is phosphorus.  The amount of phosphorus especially affects the frequency 

and density of aquatic vegetation and the frequency and density of various kinds of 

algae, as well as water clarity and other water quality aspects. 

   

The total phosphorus (TP) concentration in a lake is considered a good indicator of a 

lakeôs nutrient status, since the TP concentration tends to be more stable than other 

types of phosphorus concentration.  For a man-made lake like Arrowhead Lake, a total 

phosphorus concentration below 30 micrograms/liter tends to result in few nuisance 

algal blooms.  Arrowhead Lakeôs growing season (June-September) surface average 

total phosphorus level of 18.62 micrograms/liter is under that limit, suggesting that 

phosphorus-related nuisance algal blooms may occur only rarely. 

       4 



Land use plays a major role in phosphorus loading. The land uses around Arrowhead 

Lake that contribute the most phosphorus are residential and the ground watershed.  

Some phosphorus deposition cannot be controlled by humans.  However, some 

phosphorus (and other nutrient) input can be decreased or increased by changes in 

human land use patterns.  Practices such as shoreland buffer restoration along 

waterways; infiltrating stormwater runoff from roof tops, driveways and other 

impervious surfaces; using no phosphorus lawn fertilizers; and reducing phosphorus 

input to and properly managing septic systems will minimize phosphorus inputs into 

the lake.  Such practices need to be implemented in all of the Tri-Lakes Watersheds in 

order for a significant impact on phosphorus reduction to occur. 

 

Reducing the amount of input from the surface and ground watersheds results in less 

nutrient loading into the lake itself.  Under the modeling predictions, reducing 

phosphorus inputs from human-based activities even 10% would improve Arrowhead 

Lake water quality by .6 to 4.1 micrograms/liter.  A 25% reduction would save 1.6 to 

10.25 micrograms/liter and could reduce the overall eplimnetic growing season total 

phosphorus to around the 30 micrograms/liter level to avoid nuisance algal blooms.  

These predictions make it clear that reducing current phosphorus inputs to the lake are 

essential to improve, maintain and protect Arrowhead Lakeôs health for future 

generations. 
 

Aquatic Plant Community 

  

The aquatic plant community is characterized by average quality for Wisconsin lakes, 

good species diversity and impacted by high levels of disturbance. Disturbances 

include invasions of exotic species, boat traffic, shoreline development, harvesting and 

past herbicide treatments.   

 

Of the 28 species found in Arrowhead Lake, 25 were native and 3 were exotic 

invasives.  In the native plant category, 9 were emergent, 3 were free-floating plants, 

and 13 were submergent species. Three exotic invasives, Myriophyllum spicatum 

(Eurasian Watermilfoil), Phalaris arundinacea, were found at Arrowhead Lake.  

Filamentous algae were found at 22.88% of the sample sites in 2006 and found at 

15.6% of the sites in 2000.   

 

 

Potamogeton pectinatus was the most frequently-occurring plant in Arrowhead Lake 

in 2006 (58.46% frequency). No other species reached a frequency of 50% or greater.  

Next closest in frequency of occurrence were Chara spp (40.00%), Potamogeton 

zosteriformis (38.46%), and Najas flexilis (36.92%).  In 2000, no species reached a 

frequency of 50% of greater in the lake overall, although Chara spp had an overall 

occurrence frequency of 44.95%. 
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Potamogeton pectinatus was also the densest plant in Arrowhead Lake, with a mean 

density of 1.43 (on a scale of 1 to 4).  In the lake overall, none of the aquatic 

vegetation had a mean density of over 2.0, meaning none occurred at more than 

average.  There were no species at more than average density in any of the depth zones 

either.  The densest-occurring plant in Depth Zone 1 (0-1.5ô) was Chara spp (1.53).  

Densest in Depth Zone 2 (1.5ô-5.0ô) was Potamogeton nodosus (1.91).  In Depth Zone 

3 (5ô-10ô) and Depth Zone 4 (10ô-20ô), Potamogeton nodusus and Potamogeton 

pectinatus tied, with 1.56 in Zone 3 and 1.73 in Zone 4. 

 

Relative frequency and relative density are combined into a dominance value that 

demonstrates how dominant a species is within its aquatic plant community.  Based on 

dominance value, Potamogeton pectinatus was the dominant aquatic ñplantò species in 

Arrowhead Lake. Sub-dominant were Najas flexilis and Chara spp,.and Potamogeton 

zosteriformis.  Myriphyllum spicatum, Phalaris arundinacea and Potamogeton crispus, 

the exotics found Arrowhead Lake, were not present in high frequency, high density or 

high dominance.   

 

The Aquatic Macrophyte Community Index for both 2000 and 2006 is 56, but the 

Average Coefficient of Conservatism is lower than it was in 1979.  Species Richness 

and the Floristic Quality Index went up between 2002 and 2006, as did the Simpsonôs 

Index of Diversity.  But the Floristic Quality Index in 1979 was between the 2000 and 

2006 scores.  It appears, even using the limited information from 1979 and 1992, that 

increase in these figures may not necessarily indicate an ongoing increase in the 

quality of the aquatic plant community. 

 

Further, when calculating the coefficient of similarity between the 2000 and 2006 

surveys, they score as statistically dissimilar.  Based on frequency of occurrence, the 

aquatic plant communities of the two years are only 53% similar.  Based on relative 

frequency, they are 57% similar.  Similarity percentages of 75% or more are 

considered statistically similar; obviously, Arrowhead Lake percentages are far from 

that. 

 

It is worth noting that the report on the 2000 aquatic plant surveys mentioned the 

absence of emergent plants in Arrowhead Lake.  The 2006 survey shows that emergent 

plants seem to be ñcoming backò, i.e., are re-establishing in Arrowhead Lake.  

However, the occurrence of filamentous algae has also increased since 2000, as had the 

total occurrence and total density of aquatic plant growth in all depth zones.  Further, 

the increase in free-floating plants may be due to increased nutrient loading. 
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Arrowhead Lake has three known invasive aquatic plant species:  Curly-Leaf 

Pondweed (submergent); Eurasian Watermilfoil (submergent); and  Reed Canarygrass 

(emergent).  The lake gets a significant amount of transient boat traffic due to its 

location with a public beach and large public boat ramp.  The Tri-Lakes Management 

District has a lake management plan that includes management of aquatic invasives.   

The lake has been using targeted harvesting for Eurasian Watermilfoil, emphasizing 

the harvesting of that plant in May and September, while harvesting the summer 

months for navigation, rather than control of Eurasian Watermilfoil.  In 2008, some 

lake citizens were trained to monitor the aquatic invasives and participate in the Clean 

Boats, Clean Waters boater education program.    The lake also has the invasive 

animals, Zebra Mussels and Rusty Crayfish. 

 

Fish/Wildlife/Endangered Resources 

 

The most recent fishery survey of Arrowhead Lake was done in October 2004.  That 

inventory found that walleye and largemouth bass were abundant.  Bluegill and white 

suckers were common.  Both yellow perch and northern pike were scarce. 

 

Muskrat are known to use Arrowhead Lake shores for cover, reproduction and feeding, 

mostly in the conservancy areas. Seen during the field survey were various types of 

waterfowl, and songbirds.  Frogs and salamanders are known, using the lake shores for 

shelter/cover, nesting and feeding. Turtles and snakes also use this area for cover or 

shelter in this area, as well as nested and fed in this area.  Upland wildlife feed and nest 

here as well.   

 

Arrowhead watersheds contain a number of endangered natural communities, plants 

and animals.  Natural communities in these watersheds include Alder Thicket, 

Northern Sedge Meadow, Northern Wet Forest, Pine Barrens and Shrub-Carr.  Red-

shouldered hawk, also in jeopardy, is known here.  Plants of concern include Crossleaf 

Milkwort, Grassleaf Rush and Yellow Screwstem.  The area is also good habitat for 

Karner Blue Butterflies. 

 

Conclusion 

 

Arrowhead Lake is currently impoundment impacted substantially by its position in the 

large surface watersheds of the Tri-Lakes, as well as significant disturbances.   It is 

approaching the threshold of passing from an aquatic plant-dominated system to a 

turbid algae-dominated system. The Tri-Lakes Management District will need to 

regularly review and update its lake management plan in order to address its 

management issues in a logical, cohesive manner.   
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RECOMMENDATIONS  
 

Lake Management Plan 

 

¶ When the Tri-Lakes Management District revises the lake management plan, it 

needs to make sure the plan includes at least the following aspects concerning 

the management of the lake:  integrated aquatic species management; 

control/management of invasive species; wildlife and fishery management; 

nutrient budgeting; shoreland protection; water quality protection. 

¶ The Lake Arrowhead Association should participate in the revision process and 

implementation of the lake management plan. 

  

Watershed Recommendations  

 

¶ Since computer modeling results suggest that input of nutrients, especially 

phosphorus, are a factor that needs to be explored for Arrowhead Lake, it is 

recommended that both the surface and ground watersheds be inventoried, 

documenting any of the following: runoff from any livestock operations that 

may be entering the surface water; soil erosion sites; agricultural producers not 

complying with nutrient management plans and/or irrigation water management 

plans.  

¶ If such sites are documented, a statement outlining the Arrowhead Lake 

Association and Tri-Lake Management Districtôs encouragement to Adams 

County Land & Water Conservation Department and landowners to design and 

implement practices to address the sites. 

 

Water Quality Recommendations 

 

¶ All lake residents should practice best management on their lake properties, 

including keeping septic systems maintained in proper condition and pumped 

every three years, eliminating the use of lawn fertilizers, cleaning up pet wastes 

and not composting near the water. 

¶ Reducing the amount of impervious surface around the lake and management of 

stormwater runoff will also help maintain water quality. 

¶ Residents should become involved in the Citizen Lake Water Monitoring 

Program.  This program includes water quality monitoring, invasive species 

monitoring, and Clean Boats, Clean Waters. 

¶ Broad-scale restoration of native vegetation at the shore is needed to help 

improve water quality. Studies show that the frequency and density of the most 
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sensitive plant species is less at disturbed shores than at those with native 

vegetation.  These plants are indicators of water quality.  This will need to 

involve the Lake Arrowhead Association, which owns the first 100 feet 

landward around the lake, i.e. owns the actual shores & buffer areas. 

¶ Further investigation of the sources of the elevated chloride, nitrogen and sulfate 

needs to be made to identify such sources and develop a plan to reduce those 

elevated levels. 

 

Aquatic Plant Recommendations 

 

¶ All lake users should protect the aquatic plant community in Arrowhead Lake by 

assisting in revising implementing an integrated aquatic plant management plan 

that uses multiple methods of control. 

¶ The Tri-Lakes Management District should maintain exotic species signs at the 

boat landings and contact DNR if the signs are missing or damaged. 

¶ The Tri-Lakes Management District should continue monitoring and control of 

Eurasian Watermilfoil and Curly-Leaf Pondweed, maintaining the most 

effective methods and modifying if necessary. The Arrowhead Lake Association 

should assist in these efforts.  Residents may need to hand-pull scattered plants. 

¶ Lake residents should get involved in the county-sponsored Citizen Aquatic 

Invasive Species Monitoring Program.  This will allow not only noting changes 

in the Eurasian Watermilfoil pattern and Curly-Leaf Pondweed, but also for 

other invasives, including the zebra mussels already known to be present in 

Arrowhead Lake. Noting the presence and density of invasives early is the best 

way to take preventive action to keep them from becoming a bigger problem. 

¶ Emergent vegetation, which is very sparse in Arrowhead Lake, should not be 

removed.  In fact, removal of aquatic plants and shore plants should be kept to 

the maximum 30ô wide viewing/access corridor and navigation purposes.  Leave 

as much vegetation as possible to protect water quality and habitat. 

¶ Natural shoreline should be restored and eroded areas repaired.  Disturbed 

shoreline covers too much of the shore and mowed lawn alone covers nearly 

half of the shore.   This will require the participation of the Lake Arrowhead 

Association. 

a) Unmowed native vegetation reduces shoreline erosion and run-off into the 

lake and filters the run-off that does enter the lake thus reducing nutrient 

inputs.   

b) Shoreline restoration could be a as simple as leaving a band of natural 

vegetation around the shore by discontinuing mowing.  

c) Restoration could be as ambitious as extensive plantings of attractive native 

wetland species in the water and native grasses, flowers, shrubs and trees on 

the near shore area. 
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  LAKE CLASSIFICATION REPORT  

FOR ARROWHEAD LAKE, ADAMS COUNTY  
 

INTRODUCTION  

 

In 2003, The Adams County Land & Water Conservation Department (Adams County 

LWCD) determined that a significant amount of natural resource data needed to be 

collected on the lakes with public access in order to provide it and the public with 

information necessary to manage the lakes in a manner that would preserve or improve 

water quality and keep it appropriate for public use.  In some instances, there was 

significant historical data about a particular lake; in that instance, the study activities 

concentrated on combining and updating information.  In other instances, there was no 

information on a lake, so study activities concentrating on gathering data about that 

lake.  Further, it was discovered that information was scattered among various citizens, 

so often what information was actually available regarding a particular lake was 

unknown.  To assist in updating some information and gathering baseline information, 

plus centralize the data collected, so the public may access it. The Adams County 

LWCD received a series of grants from the Wisconsin Department of Natural 

Resources (WDNR) from the Lake Classification Grant Program. 

 

Objectives of the study were: 

¶ collect physical data on the named lakes to assist in assessing the health of 

Adams County lake ecosystems and in classifying the water quality of the lakes.   

¶ collect chemical and biological data on the named lakes to assist in assessing the 

health of Adams County lake ecosystems and in classifying the water quality of 

the lakes.   

¶ develop a library of lake information that is centrally located and accessible to 

the public and to City, County, State and Federal agencies. 

¶ make specific recommendations for actions and strategies for the protection, 

preservation and management of the lakes and their watersheds.   

¶ create a baseline for future lake water quality monitoring.  

¶ Provide technical information for the development of comprehensive lake 

management plans for each lake 

¶ provide a basis for the water quality component of the Adams County Land and 

Water Resource Management Plan.  Components of the plan will be 

incorporated into Adams Countyôs ñSmart Growth Planò.   

¶ develop and implement educational programs and materials to inform and 

education lake area property owners and lake users in Adams County. 
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METHODS OF DATA COLLECTION  
 

To collect the physical data, the following methods were used:   

¶ delineation & mapping of ground & surface watersheds using topographic maps, 

ground truthing and computer modeling;  

¶ identification of flow patterns for both the surface & ground watersheds using 

known flow maps and topographic maps;  

¶ inventory & mapping of current land use with orthographic photos and collected 

county information; 

¶ inventory & mapping of shoreline erosion and buffers using county parcel maps 

and visual observation;  

¶ inventory & mapping for historical and cultural sites using information from the 

local historical society and the Wisconsin Historical Society;  

¶ identification & mapping of critical habitat areas with WDNR and Adams 

County LWCD staff; 

¶ identification & mapping of endangered or threatened natural resources 

(including natural communities, plant & animal species) using information from 

the Natural Heritage Inventory of Wisconsin; 

¶ identification & mapping of wetland areas using WDNR and Natural Resource 

Conservation Service wetland maps;   

¶ preparation of soil maps for each of the lake watersheds using soil survey data 

from the Natural Resource Conservation Service. 

 

To collect water quality information, different methods were used:  

¶ for three years, lakes were sampled during late winter, at spring and fall 

turnover, and several times during the summer for various parameters of water 

quality, including dissolved oxygen, relevant to fish survival and total 

phosphorus, related to aquatic plant and algae growth; 

¶ random samples from wells in each lake watershed were taken in two years and 

tested for several factors; 

¶ aquatic plant surveys were done on all 20 lakes and reports prepared, including 

identification of exotics, identifying existing aquatic plant community, 

evaluation of community measures, mapping of plant distribution, and 

recommendations;   

¶ all lakes were evaluated for critical habitat areas, with reports and 

recommendations being made to the respective lakes and the WDNR;  

¶ lake water quality modeling was done using data collected, as well as historical 

data where it was available. 
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WATER QUALITY COMPUTER MODELING  

 

Wisconsin developed a computer modeling program called WiLMS (Wisconsin Lake 

Modeling Suite) to assist in determining the amount of phosphorus being loaded 

annually into a lake, as well as the probable source of that phosphorus.   This suite has 

many models, including Lake Total Phosphorus Prediction, Lake Eutrophic Analysis 

Procedure, Expanded Trophic Response, Summary Trophic Response, Internal Load 

Estimator, Prediction & Uncertainty Analysis, and Water & Nutrient Outflow.  The 

models that various types of data inputs: known water chemistry; surface area of lake; 

mean depth of lake; volume of lake; land use types & acreage.  This information is 

then used in the various models to determine the hydrologic budget, estimated 

residence time, flushing rate, and other parameters. 

 

Using the data collected over the course of the studies, various models were run under 

the WiLMS Suite. These water quality models are computer-based mathematical 

models that simulate lake water quality and watershed runoff conditions.  They are 

meant to be a tool to assist in predicting changes in water quality when watershed 

management activities are simulated.  For example, a model might estimate how much 

water quality improvement would occur if watershed sources of phosphorus inputs 

were reduced.  However, it should be understood that these models predict only a 

relative response, not an exact response.   Modeling results will be incorporated into 

topic discussions as appropriate. 

 

DISSEMINATIO N OF PROJECT DELIVERABLES  

 

The results of this study will be distributed various agencies, organizations and the 

public as previously described.  Based on the classification information, the Adams 

County Land and Water Conservation Department will identify assistance requests and 

determine the appropriate future activities, based on the classification determinations.  

To provide the requested assistance, Adams County Land and Water Conservation 

Department will incorporate the lake management plans goals, priorities and action 

items into its Annual Plan of Operations.  Goals, priorities and action items may 

include educational programs, formation of lake districts, further development of lake 

management plans and implementation of lake management plans.   
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ADAMS COUNTY INFORMATION  

 

Adams County lies in south central Wisconsin, shaped roughly like the outline of 

Illinois.  Adams County is a small rural county with a full-time population of about 

20,000.  Between 1980 and 2000, Adams Countyôs population grew by more than 

20%, with most of the population increase being located upon the lakes and streams.    

The population increase has resulted in a greater need for facilitation, technical 

assistance and education, including information on the lakes and streams. 
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Figure 1:  

Adams 

County 

Location in 

Wisconsin 

 



 

ARROWWOOD LAKE BACKGROUND INFORMATION  

 

Arrowhead Lake is located in the Town of Rome, Adams County, Wisconsin.  The 

impoundment is 300 surface acres in size.  Its maximum depth is 25.2ô, with an 

average depth of 8ô.  The dam impounds Fourteen-Mile Creek downstream from the 

dams at Lower and Upper Camelot Lakes and Arrowhead Lake, on its way to the 

Wisconsin River.  The dams on these lakes are owned and operated by Adams County.  

There is a public boat ramp located on southwest side of the lake owned by The 

Adams County Parks Department, as well as a public swimming beach.  Heavy 

residential development around the lake is found along most of the lakeshore.   The 

first 100ô landward from the water is owned by the Lake Arrowhead Association, 

which also operates two golf courses, a restaurant, swimming pool and marinas around 

the lake for use by Lake Arrowhead property owners.  
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Figure 2:  Arrowhead Lake location 



 

The Central Sand Plains, which contain Arrowhead Lake, are found in the Driftless 

Area of Wisconsin.  The area is characterized by varying elevations, with numerous, 

usually flat-topped ridges & hills sometimes called ñmounds.ò  Deposits made by 

streams from the melting ice sheet cover large areas and usually consist of sand, clay 

and gravel. 

 

Archeological Sites 
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        Archeological Sites
Sherwood Lake Watersheds

RE:4/05: revised 7/06

Surface Watershed Boundary

1.  Bloody Nose Burial Mound;
	     linear mound, disturbed
2.  Unnamed Burial Site
3.  Millard Smith Mound Group: 2
     linears, 1 club-shaped linear, 1
     conical
4.  Lake Huron Group:3 conical mounds
     Krushki Group: 14 conicals, 2 club-
     shaped linears
      Town House Mounds:  1 conical, 1
      club-shaped linear
      Weymouth Group: 4 conical mounds

Archeological Sites

There are many Native American archeological sites in Adams County, with several 

being located right around in the Tri-Lakes watersheds.  These mounds can be conical, 

linear or effigy (animal shapes) shapes. In order to preserve Native American heritage, 

federal and state laws on Native American burials require permission of the federal 

government and input from the local tribes before further disturbance.  
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           Figure 3:  Arrowhead Lake Archeological Sites 
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Bedrock and Historical Vegetation 

 

Bedrock around Arrowhead Lake is mostly sandstone, both weak and resistant, formed 

in the Cambrian Period of Geology (542 to 488 millions years ago).  Bedrock may be 

200 or more feet below the sand/clay/gravel deposits left by melting ice cover.   

 

Original upland vegetation of the area included extensive wetlands of many types 

(including open bogs, shrub swamps & sedge meadows), as well as prairies, oak 

forests, savannahs and barrens.    Mesic white pine & hemlock forests were found in 

the northwest portion of the region.   Most of the historic wetlands were drained in the 

1900s and used for cropping.  The current forested areas are mostly oak-dominated, 

followed by aspen and pines.  There are also small portions of maple-basswood forest 

and lowland hardwoods. 

 

Soils in the Arrowhead Lake Watersheds 

 

The primary soil type in the ground watershed is sand.  The most common soil type in 

the surface watershed is loamy sand.  

 

Sandy soil tends to be excessively drained, no matter what the slope.  Water, air and 

nutrients move through sandy soils at a rapid rate, so that little runoff occurs unless the 

soil becomes saturated.  Although water erosion can be a problem, wind erosion may 

be more of a hazard with sandy soils, especially since these soils dry out so quickly.  

There are also draught hazards with sandy soils.  Getting vegetation started in sandy 

soils is often difficult due to the low available water capacity, as well as low natural 

fertility and organic material.  Onsite waste disposal in sandy soils is also a problem 

because of slope and seepage; mound systems are usually required. 

 

Loamy sands tend to be well-drained, with water, air and nutrients moving through 

them at a rapid rate.  Runoff, when it occurs, tends to be slow.  Loamy sands have little 

water-holding capacity and low natural fertility, although they usually have more 

organic matter present than do sandy soils.  Both wind and water erosion are potential 

hazards with loamy sands, as is drought.  There are difficulties with waste disposal and 

vegetation establishment because of slope and seepage. 
 

The soil and soil slopes around lakes and streams are very important to water quality.  

They affect amount of infiltration of surface precipitation into the ground and the 

amount of contaminants that may reach the groundwater, as well as the amount of 

surface stormwater runoff.  In addition, these two factors affect the amount and content 

of pollutants and particles (including soil) that may wash into a water body, affecting 
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its water quality, its aquatic plant community and its fishery.  Further, soil types and 

soil slopes help determine the appropriate private sewage system and other engineering 

practices for a particular site, since they affect absorption, filtration and infiltration of 

contamination from engineering practices. 
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